The international financial crisis that hit the Brazilian economy in the third quarter of 2008 called forth several economic-policy responses. In the case of fiscal policy, expansionary measures rendered the existing fiscal target unviable, and it was formally reduced in April 2009. The purpose of this article is to analyse the macroeconomic effects of reducing the primary budget-surplus target and to evaluate its repercussions on the level of activity, time-structure of interest rates and the exchange rate.
The intensification of the international financial crisis that began in the third quarter of 2008 generated renewed interest in the countercyclical role of fiscal policy among macroeconomic theorists. Interest in that function -which was previously very clear and founded on the perceived need for active aggregatedemand-management (Keynesian) policies-faded in the mid-1970s for two main reasons. The first, recognized by Tobin (1982) , is that the Keynesian analytical models of the time were static and, consequently, underestimated the repercussions of fiscal policy on the sustainability of the public debt. The second reason is that increases in public debt today would need to be matched by primary surpluses in the future. In that case, economic agents would anticipate the future tax increases, and fiscal expansion would have no macroeconomic effects, since it would be perfectly offset by a reduction in private aggregate demand. This argument is known as "Ricardian equivalence" (Barro, 1979) .
For many years, concern about debt sustainability and theoretical doubts about the effectiveness of fiscal policy relegated the countercyclical fiscal tool to secondary status behind other measures, including monetary policy. 1 Despite attempts to revive a number of aspects of fiscal policy, such as the notion that positive exogenous factors can increase the return on private capital -including public investment in infrastructure and education expenditure-the focus of the debate has changed, and fiscal policy is now viewed in a much more structural context than as a countercyclical tool.
Nonetheless, those policy recommendations were rejected by policymakers in the global economy when reacting pragmatically to the events caused by the financial crisis; and highly expansionary and unconventional fiscal-policy measures were adopted, The opinions and results contained in this article are the authors' exclusive responsibility and do not necessarily represent the view of the institution to which they are affiliated. 1 Blinder (2006) discusses the evolution of that thinking and concludes that fiscal policy should be used only when monetary policy is exhausted. This occurs when the nominal interest rate falls to near-zero levels, thus reaching what the literature refers to the "lower bound on interest rates". such as giving financial assistance to firms and purchasing "toxic" assets from banks.
Although the policy measures adopted in Brazil to cope with the crisis were more conventional than elsewhere in the world, they have been subject to various criticisms. The first type of criticism is based on the general perception that the Brazilian economy faces a borrowing constraint, which limits the countercyclical potential of fiscal policy. 2 Consequently, reducing the primary surplus target would be constrained by other objectives, in which case the function of policymakers would be to calibrate the reduction to avoid compromising the sustainability of the public debt, even in the short term. 3 In view of that concern, it can be argued that the debate on the effect on activity levels of reducing the fiscal target has not yet run its course.
The second type of criticism is that Brazil was not in the limiting situation of setting a lower bound for the operation of monetary policy. Thus, the countercyclical function of fiscal policy would hinder a sharper reduction in interest rates (Parnes and Goldfajn, 2008) . Moreover, it is well known that monetary-policy-transmission channels in Brazil are not perfect, so even a sharp cut in interest rates might not be sufficient to stimulate economic activity as quickly as desired. 4 2 For example, when it was announced that the target for the primary surplus would be lowered from 3.8% of gross domestic product (gdp) to 2.5% in April 2009, public-debt projections were published without estimating the repercussions of the fiscal stimulus on gdp, which was the main purpose of the measure. 3 It is important to consider existing proposals for the measurement of fiscal indicators. Hemming and Ter-Minassian (2004) recognize that the primary-surplus concept can cause sacrifices that have repercussions for long term growth, including cutbacks in infrastructure investment. Nonetheless, they claim that many countries are not technically prepared to adhere to an alternative rule, such as the golden rule that seeks to balance the budget using the target for the current balance rather than the capital balance. One possibility is the proposal developed by Blanchard and Giavazzi (2004) to exclude investment from the concept of primary surplus. Here, Brazil has gained relevant experience with the procedure through the Projeto Piloto de Investimentos-ppi. For further information on the Brazilian case see Silva and Pires (2008) . 4 Nonetheless, the institutional characteristics of the domestic financial system make the lower bound on the interest rate different from zero. In reality, in Brazil it is around 8.5%, owing to the yield paid by savings banks, which impose a very firm limit on the action of monetary policy.
I introduction
The third criticism is that countercyclical fiscal policy would worsen the Brazilian economy's external deficit by stimulating aggregate demand, causing an excessive exchange-rate devaluation and fuelling inflation (Bacha, 2008) . The validity of this argument would depend on the response of exports and imports on the domestic and international market, the way in which global deflation is passed through to local price indices, and the combination of exchange-rate devaluation and lower commodity prices.
The purpose of this article is to discuss the macroeconomic effects of the reduction of the primary-surplus target in Brazil in 2009, focusing on the short-run repercussions. Apart from this introduction, the article is divided into four sections. The second section describes the main fiscal stimulus measures adopted by the federal government up to the first half of 2009, which led to a lowering of the primary-surplus target for that year, while the third describes the methodology of the study and database. The fourth section estimates the effects of the primary surplus on economic activity, the time structure of interest rates and the exchange rate; and the last section sets out the main conclusions.
II main fiscal stimulus measures
The speed with which the crisis took hold in Brazil as from the third quarter of 2008 provoked different reactions in the various economic policy instruments. Although initial uncertainty as to the future course of inflation constrained monetary-policy decisionmaking, the first steps to stimulate aggregate demand were taken through fiscal policy. 5 In December 2008, the Ministry of Finance announced three tax-cutting measures, as follows: i) Lowering of the rate of personal income tax (irpf) in 2009 (estimated at 4.9 billion reais), to stimulate aggregate demand. ii) Reduction, until March of the rate of industrialized products tax (ipi) for the purchase of motor vehicles (estimated at 1 billion reais), to reduce the sector's inventories, which had grown rapidly as a result of the slump in demand. iii) Decrease in financial transactions tax (iof) on consumer loans (estimated at 2.5 billion real), to revive private credit. 5 The initial effects of the crisis caused liquidity problems in the interbank system and in foreign-exchange operations through financial derivatives issued by various companies. Although discussion of the interest rate was contaminated by inflationary risks, the central bank implemented nonconventional policies, such as using international reserves to finance firms in difficulties and lowering reserve requirements to alleviate liquidity problems in the interbank system.
In late March 2009, the Ministry of Finance announced an extension of the lower ipi rate on automobiles, and extended it to cover motorcycles, including, in that case, the Social Security Funding Contribution (cofins). To offset the concomitant loss of revenue, ipi was raised on tobacco. The net loss of revenue as a result of the measure was estimated at 700 million reais.
In April, two other tax cuts were announced: a reduction of ipi on home appliances (estimated at 170 million reais) and a lower rate on certain civil construction items (estimated at 90 million reais), both of which aim to revive aggregate demand. In June, the federal government extended all existing tax cuts and also lowered rates on certain categories of capital goods. The total loss of revenue thus caused was estimated at 12.5 billion real (see table 1 ).
In terms of expenditure-stimulus measures, when the depth of the crisis became clear, the federal government increased investments as a countercyclical measure, adopting the following initiatives for that purpose: removal of firms in the Petrobras group from the primary-surplus calculation, with the aim of reducing their investment constraints (estimated at 15 billion reais in 2009); an increase in the minimum wage to stimulate aggregate demand (estimated at 8.7 billion reais); and a housing package (estimated at 6 billion reais), which gave incentives to the civil construction sector. In addition, the social protection network was expanded by increasing access to unemployment insurance and the Bolsa Família programme The total value of those measures is estimated at 30,930 million reais (see table 2). 6 As a result of that set of measures, in April the federal government announced that the primary surplus target for 2009 was being lowered from 3.8% to 2.5% of gdp, with the possibility of also making use of the fiscal slack generated by the ppi. Petrobras was excluded from the calculation of the target reduction, estimated at 0.5% of gdp. The federal government share shrank from 2.15% of gdp to 1.4% of gdp, while the share of the states and municipalities decreased from 0.95% to 0.90% of gdp.
6 Although the rise in the minimum wage was a pre-crisis measure, it has been included in the analysis because of its clear expansionary effect. Although the same could be said of the wage increase paid to civil servants, this was not included since its expansionary effects would only be felt as from the second half of 2009, when the results already showed that the economy was recovering. (2008) define as the probabilistic approach (Haavelmo, 1944) . Nonetheless, contrary to what might be imagined, the probabilistic approach does not mean research without theoretical backing. The basic idea is that data can often be used to give orientation to the theory. The structure chosen includes a highly stylized "core", model and auxiliary models to complement it. As Bardsen and others (2005) point out, building macroeconometric models in that format has the advantage of incorporating elements that are not yet sufficiently analysed by theory, and also provides flexibility to meet the demands of model users, particularly policy-makers. This methodology implies "encompassing models", proposed by Clements and Hendry (2008) . 7 A major concern in model building, particularly when using Brazilian data is the existence of structural breaks. The parameters obtained need to be constant and invariant with respect to certain types of intervention, including manipulations in the exogenous variables (Bardsen and others, 2005) . Thus, robust parameters are sought through alternative forms of estimation, changes in the sample size and by using variable-parameter methods.
Applying that methodology, the analysis was divided into three parts. The first part (estimation of the core) evaluated the effect of the primary surplus on the level of activity through a model equivalent to that used by central banks, consisting of three equations: an IS curve, a Phillips curve, and a monetary-policy rule. Whereas the primary surplus is modelled directly in the is curve (following Lambertini and Rovelli (2003) ), the joint estimation of those equations is important for controlling the endogeneity of economic policy, which could bias the results.
The is curve is described as follows: 
where c y is the intercept and e y,t is an error term with zero mean and constant variance. The is curve, as specified in (1), shows how the primary surplus (s t ) and the real interest rate (i t-1 -p t ) affect the level of economic activity (y t ). The Phillips curve is specified as:
where π t is the inflation rate, e π,t is an error term with zero mean and constant variance.
Monetary policy reacts according to the following rules:
7 According to these authors, a good model should at least absorb or encompass already-existing models, to ensure that the research program moves in a positive direction.
which indicates that the nominal interest rate responds to the deviation of inflation (π t ) from its target ( π -) and the output gap, while allowing also for an interestrate mitigation component. A point to note about the proposed model is that it aims to evaluate the effect of fiscal policy in the short run, because only in this way can the primary surplus be treated as an exogenous variable. In medium-term evaluations, the primary surplus has to respect the government's budget constraint, as shown in the literature on public-debt sustainability (Bohn, 1997) .
The database for estimating the core of the model consists of the output gap calculated using a linear and quadratic trend; the short-term nominal interest rate is the Special Settlement and Custody System (selic) rate; the primary surplus refers to the consolidated public sector as a percentage of gdp; and the inflation rate is measured by the national consumer price index in its broad definition (ipca) accumulated over 12 months. Figure 1 shows the trend of those variables in the period running from the third quarter of 1999 to the fourth quarter of 2008.
As figure 1 shows, the trend of the output gap displays mean reversion, which characterizes the series as stationary. This does not occur after 2005. In the case of the primary surplus as a proportion of gdp, the series displays a rising trend in the period under study, with a number of additional disturbances in 2003 and 2005 . Given this growth trend, it can be said that the series displays mean reversion around the trend, so that variable would also be stationary. The selic interest rate is harder to characterize as a stationary series, because mean reversion is less clear. Nonetheless, this rate suffered a sharp disturbance in the second half of 2002, and when this is controlled for, reversion to mean is more evident. The inflation rate is analogous: when the observations of the second half of 2002 are considered as aberrations, it can be concluded that the series is also stationary.
To test those impressions regarding the characteristics of the variables, the Ng and Perron (2001) unit-root test was used, together with the Saikkonen and Lutkepohl (2002) test which allows for the existence of structural breaks in the dataset. Although the Ng and Perron test does not reject the null hypothesis of a unit root in the case of the primary surplus, the Saikkonen and Lutkepohl test shows that this primary surplus series can be considered stationary when the structural break in 2003 is controlled for (modelled with a dummy impulse variable). The two tests produced the same conclusions for the other variables.
The second part of the analysis evaluates the auxiliary models, the first of which estimates the effect of the primary surplus on the time-structure of interest rates. For this, a theoretical hypothesis for the behaviour of the time structure is needed, and traditional expectations hypothesis is adopted, although Brazilian data frequently reject the expectations hypothesis. 8 To adapt the model to existing empirical tests, a specification of the expectations theory is adopted, which assumes that the risk premium can vary through time (following Guillén and Tabak (2007) ). 8 For further details on the rejection of expectations theory in Brazil under the hypothesis that the risk premium is constant through time, see Tabak and Andrade (2003) , and Lima and Issler (2003) .
The time structure can thus be modelled through a state-space model of the following form: 9
where R t swap is the interest rate swap at maturities of 30, 60, 90, 120, 180 and 360 days (d) . The excess yield (given by R t swap -i t ) is defined as a risk premium (r t ) modelled as a time variable aggregated from a random variable νt ~ (0, ω 2 ). To estimate the variable risk premium over time, using the Kalman filter, 9 For an analysis of space-state models see Commandeur and Koopman (2007) . a stochastic structure needs to be imposed. Our hypothesis is that it follows a random walk, in which µ t ~ (0, σ 2 ) according to equation (5).
Next we aim to establish how the macroeconomic variables (inflation, output gap, and primary surplus) affect the risk premium through the system of equations: 10 r r s y
10 By allowing the risk premium to be a random walk in equation (5), and then modelling the risk premium as a distributed lag (adl) function in (6), one is assuming that the non-stationary nature originating in (5) occurs because of a possible problem of mis-specification. The time-series literature stresses that nonstationarity can arise as a result of a lack of linearity, structural breaks, or missing variables that are relevant in the data-generating process. This hypothesis can be rejected in the case where the parameter estimation ρ is less than 1, as is the case with the estimations obtained. Figure 2 shows the trend of the risk premium estimated through the Kalman filter at various maturities, which displays high volatility in the period 1999-2003 before stabilizing. The second interesting feature is that the longer rates fluctuate by more than the shorter rates.
The second auxiliary model evaluates the repercussions of the primary surplus on the exchange rate. The most traditional exchange-rate model is purchasing power parity (ppp); and research into its validity generally consists of testing whether the real exchange rate can be modelled as a stationary variable (Rogoff, 1996) . In that regard, the analysis closely follows the results of Juselius (2007) , which tests ppp in Germany. These show that ppp is only upheld when the analysis includes the effect of the spread between the short-and long-term interest rate. The first finding of the study is that systematic deviations from ppp would be possible if the exchange-rate effects of capital movements are included in the analysis. Here the natural candidate for deviations from a ppp exchange rate would be the interest-rate spread. Following that literature, an exchange-rate model is proposed that is similar to that used for the timestructure of interest rates. Exchange-rate movements are defined on the basis of fluctuations in domestic prices relative to the international price level. The resulting deviations are modelled as a function of the risk premium, as obtained in (5). 11 In addition to using the risk premium to model the real exchange rate, it should be noted that the equilibrium level of the exchange rate cannot be considered constant, since several factors can affect its value, including nominal shocks and productivity differentials. 12 Figure 3 shows the trend of the real exchange rate in natural logarithm form, for the period running 11 With regard to the results obtained by (2007), it should be noted that that study used the risk premium rather than the interest-rate spread because of the possibility of multi-collinearity, since the two variables are functions of the short-term interest rate. It should also be noted that while for Germany it is reasonable to assume a risk premium close to zero, this is not true for Brazil; and this is a relevant factor in the composition of the yield spread between foreign and domestic assets. 12 See Dornbusch (1976) , Balassa (1964) and Samuelson (1964) .
from the third quarter of 1999 to the fourth quarter of 2008. The first relevant feature of the series is the difficulty in observing reversion to mean. The second is that there were a number of significant positive shocks in 2001 and 2002. The Ng and Perron test was used to confirm the absence of mean reversion, because the null hypothesis of unit root is not rejected. When the real exchange rate is modelled with a structural break, the Saikonen and Lutkepohl test confirms the results obtained earlier.
Consequently, having rejected ppp, the proposed model incorporates the effect of the risk premium on the real exchange rate, and models the mean as a time variable process using the Kalman filter, as follows:
ψ ψ ε ψ
where q is the real exchange rate, ψ t is the time-variable mean which follows the structure of a random walk, and ε ψ,t and ε q,t are error terms with zero mean and constant variance. In brief, the model consists of a core and two auxiliary models. The transmission mechanism to be evaluated thus shows how the primary surplus affects the levels of activity, time structure and exchange rate in the short run. Figure 4 illustrates the primary surplus macroeconomic transmission mechanism. In addition to the effects described, the indirect effects acting through economic activity should also be considered, including the rate of inflation, the shortterm interest rate and the time structure.
IV Estimations
The core of the model was estimated using ordinary least squares (ols), seemingly unrelated regression (sur) and the generalized method of moments (gmm). In the latter case, the list of instruments includes lags 1 to 3 in the model's own variables. The parameters are very similar in the three methods of estimation. For example, the effect of the primary surplus on the level of activity is estimated at between -0.377 and -0.430, although the effect is only significant according to gmm. In terms of statistical significance, the same is true for monetary policy, the effects of which are estimated at between -0.131 and -0.142.
The Phillips curve indicates a high degree of inflationary inertia, with an estimated coefficient of between 0.779 and 0.835, suggesting a highly regressive inflation. The coefficient of the output gap is significant in all three estimations (between 0.373 and 0.424).
The gradualism of monetary policy (measured by parameter λ 1 ) is quite high. In reality, that parameter approximates to a unit root, which may raise doubts as to the stationary nature of the process and, therefore, the validity of the inference. Although unit-root tests were applied to make it possible to undertake the Primary-surplus transmission mechanism Source: Prepared by the authors. analysis, the fact is they tend to pose problems of low testing power. Nonetheless, the results obtained by Rothenberg and Stock (1997) show that conventional inference close to the unit root can be considered valid, so the results obtained are a good approximation. The estimated effect of the primary surplus on the time structure suggest that this raises the interest rate at various maturities (see table 4). In both estimation periods, it is common to find that estimations using ols and seemingly unrelated regression indicate significant effects, whereas the results in gmm estimations are not statistically significant at the shorter maturities (30 and 60 days). The test results also show that the effects vary by maturity. In general, the longer the maturity, the greater the estimated repercussion of fiscal policy. This can be clearly seen in figure 5 , which shows the parameter measuring the effect of the primary surplus in the period running from the third quarter of 1999 to the fourth quarter of 2008, by maturity. Source: Prepared by the authors. Note: Total number: 100 observations. In the case of gmm, the J-statistic does not reject the null hypothesis of validity of the instruments tested. The instruments used were lags 1, 2 and 3 of the output gap and primary surplus, lags 1 and 2 of the broadly defined national consumer price index (ipca) and lags 1, 2 and 3 of the interest rate.
R 2 : Goodness of fit. Source: Prepared by the authors. Note. Total number: 216 observations of the system. In the case of gmm, the J-statistic does not reject the null hypothesis of validity of the instruments tested. The instruments used were lags 1 and 2 of the explanatory variables.
To evaluate the robustness of the results obtained, the model was reapplied to a subsample covering the period from the first quarter of 2003 to the fourth quarter of 2008, excluding the period of greatest volatility caused by the large number of supply shocks that occurred in [1999] [2000] [2001] [2002] (see   table 5 ). Figure 2 shows that the excluded time corresponds to the period when the various risk premia were most volatile.
The new results show that the primary surplus only affects the interest rate in the longer-term risk premia (particularly 360 days). In relation to the Note. Total sample: 144 observations. In the case of gmm, the J-statistic does not reject the null hypothesis of validity of the instruments tested. The instruments used were lags 1 and 2 of the explanatory variables. R 2 : Goodness of fit.
other parameters, the results are equivalent to those obtained previously, with inflation having a negative effect and the output gap a positive one.
In conclusion it can be inferred that, apart from increasing the risk premium, the reduction in the primary surplus could increase the gradient of the time structure. This conclusion is very similar to the results obtained by Evans (1985 Evans ( , 1987a Evans ( and 1987b from a study of the effects of fiscal deficits on North American interest rates. Table 6 shows the repercussion of the risk premium on the exchange rate, which seems to decrease with the length of maturity and is smaller in the three cases presented (360 days, 180 days or 120 days). The primary surplus thus affects the exchange rate through the pressure exerted on the risk premium. Nonetheless, unlike the results obtained for the time structure, where the primary surplus has greater effects as the maturity term lengthens, its repercussions on the exchange rate are offset by the fact that the risk premium at longer maturities has less influence of the behaviour of the exchange rate. Figure 6 shows the trend of the exchange rate and the model's predictions with the 360-day risk premium. The speed with which the international financial crisis took hold in the Brazilian economy in the final quarter of 2008 had devastating effects on the real economy and required equally rapid economic policy responses, with major macroeconomic repercussions. The purpose of this article was to describe the short-term macroeconomic effects of reducing the primary surplus target as an economic-policy response which, apart from maintaining the level of budgetary expenditure to sustain aggregate demand, also aimed to speed up public investment. The article therefore evaluated the effect of reducing the primary surplus on the level of activity, the time structure of interest rates and the exchange rate.
The results showed that reducing the primary surplus should increase the activity level significantly; and, with a three-equation model, commonly used in central banks, the reduction of the primary surplus should increase the level of economic activity, and thus serve as an effective policy for reviving the economy.
It was also seen that the reduction of the primary surplus could have a counterparts in an increase in the gradient of the time-structure of interest rates, particularly at the longest maturities, and in a devaluation of the exchange rate. Nonetheless, the exchange-rate effect can be considered small, as it would be an exaggeration to claim that countercyclical fiscal policy could worsen the external deficit.
In general, the results show that countercyclical fiscal policy should have satisfactory effects on the level of activity, without negative collateral repercussions. In short, although the activity level will need to be stimulated considerably, it is important to note that the effect on the time-structure of interest rates should only occur through the longer rates, and the effect on the external deficit -by exerting pressure on the exchange rate-should be small. 
V

Conclusions
Although the model seems not to have a good fit at the start of the sample, its prediction power improves considerably through time. Much of an improvement is the result of modelling the equilibrium value as a time variable, although the statistical significance of the risk premium is not necessarily due to that. This borne out in the last column of table 6, which shows the performance of the model with a time-invariant intercept. Lastly, it should be noted that the effect on the exchange rate is qualitatively small, although statistically significant.
In general, the results suggest a markedly expansionary effect for fiscal policy, without major collateral repercussions on macroeconomic balances such as the external deficit or higher interest rates. In economic terms, that short-term strategy makes sense given the size of Brazilian domestic market, which absorbs the effect of the policies adopted almost entirely. In countries that are more dependent on international trade, it is possible that most of the fiscal stimulus will suck in imports and be less effective than estimated for the Brazilian case. Source: Prepared by the authors.
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